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DEXTRIN SULFATES AS ANJl HIV-1 AGENTS AND COMPOSITION THEREOF 

This invention relates to pharmaceutical!^ active 
materials and compositions and in particular to the use 
of such materials and compositions as agents against 
human immunodeficiency virus type I (HIV-1) and related 
viruses . 

It is known that some sulphated polysaccharides have 
anti-HIV activity; see, for example, European Patent 
Specification No- 240,098. This specification discloses 
highly sulphated oligosaccharides obtained by sulphation 
of dextrins of relatively low molecular weight. 

According to the present invention there is provided an 
agent against HIV-1 and related viruses, the agent being 
or including dextrin sulphate containing at most two 
sulphate groups per glucose unit. Dextrin is a mixture 
of polymers of glucose and the glucose units may be 
substituted in one or more of the 2 , 3 and 6 positions by 
sulphate groups. 

The present invention also provides compositions 
containing such an agent. In addition, the invention 
provides the use of such an agent or compositions against 
HIV-1 and related viruses. 

A dextrin sulphate of use in the present invention may 
have up to two sulphate groups per glucose unit and 
preferred dextrin sulphates are those having about 1, or 
between 0.5 and 1.5, preferably up to 1.2, sulphate 
groups per glucose unit. More preferably, the agent is 
the 2- or 6-sulphate of dextrin or a mixture thereof/ 

We have found that dextrin 2 -sulphate has about the same 
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actxvaty against the HIV-i virus as the dextrin o- 
sulphate. However, the latter has a greater anti- 
coagulant activity and for this reason dextrin 2-sulphate 
is a particularly preferred agent. 



We 



r-J • , f ° Und ^ dSXtrin 3 " sul P^es have 

relatively poor anti-HIV activity, by comparison with 
dextrin 2- and 6-sulphates. it follows that for a r 
sulphate content the anti-HIV activity of a dextrin 
sulphate is inversely related to the proportion of 3- 
sulphation. under most reaction conditions the 3-OH 
group of the glucose residue in a dextrin has been found 
to be less reactive than the 2-OH and 6-OH groups. 
Therefore, enhanced anti-HIV activity per sulphate group 

relatf ^ * ^ <UB ~ ° f 

relatavely low, thereby reducing the extent of 3- 

sulphation. 

However, in selecting a particular sulphated dextrin as 
an anti-HIV agent conflicting factors are encountered. 
Thus, generally speaking: - 

1. For a given sulphate content:- 

weLr !° Xi ° ity in=reaSeS " ith ^creasing mole cular 
weight, and 

(b) the anti-HIV activity increases • 

-j . . 1 J-nureases with increasing 

molecular weight. 

2- For a given molecular weight-- 

zlt« 0 :::»r activity in ™ — 

" has se e » e d ^ dex t rin sulpha t es „i gh t i„ fact be 
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unusable in practice as anti-HIV agents because 
satisfactory anti-HIV activity appeared to go hand-in- 
hand with unacceptable toxicity, either because the 
molecular weight was too high or because the sulphate 
content was too high. 

By restricting the degree of substitution to a maximum of 
2 the present invention makes it possible to produce a 
dextrin sulphate having adequate anti-HIV activity while 
keeping toxicity within acceptable limits . With a 
relatively low degree of substitution the proportion of 
3-sulphation can be kept low, so that the toxicity 
imported into the dextrin sulphate by 3 -substitution is 
avoided. If a dextrin is fully substituted, i.e. to give 
the 2,3, 6-sulphate, one-third of the sulphate groups are 
3 -sulphate groups, which give rise to additional toxicity 
out of all proportion to the extent to which they enhance 
the anti-HIV activity. The extent to which 3-sulphation 
occurs when the degree of substitution is kept below 2 
varies with the nature of the sulphation process, but is 
normally substantially less than that of 2-sulphation or 
6-sulphation. Presently available analytical techniques 
do not easily permit accurate analysis of the extent of 
sulphation at the three available sites, but an 
examination of the n.m.r. spectrum of a dextrin sulphate 
gives a sufficient indication of this for practical 
purposes. The total sulphate content can of course be 
evaluated by conventional analytical methods, normally by 
determining the sulphur content. 

The molecular weight of dextrin sulphate of use in this 
invention may vary over a wide range. By way of example, 
dextrin sulphate of use in the present invention may have 
a weight average molecular weight of from 15,000 to 
25,000 as determined on the dextrin used to prepare the 

SUBSTITUTE SHEET 



WO 92/04904 



PCT/GB91/01628 



-4- 



dextrxn sulphate. The technique used to determine 
molecular weight of the dextrin is high-pressure liquid 
chromatography using chromatographic columns calibrated 
wxth dextran standards, as designated by Alsop et al, j 
Chromatography 246, 227-240 (1989). 

Dextrin sulphate can be prepared by first hydrolysing 
starch to produce dextrin which may then be sulphated to 
produce dextrin sulphate. For example, use of a 
trxmethylamine/sulphur trioxide complex in aqueous 
allcalxne medium gives predominantly the 2-sulphate 
Treatment of dextrin with cyclamxc acid in 
dxmethylformamide gives the 6-sulphate. The 3-sulphate 
may be made by first acetylating dextrin, then sulphating 
it wxth trimethylamine/sulphur trioxide complex in 
dxmethylformamide and finally removing the acetyl groups 
wxth aqueous sodium hydroxide. 

It is preferred to use dextrin sulphate in which there is 
a low proportion of low molecular weight material As 
has been mentioned above, dextrin is made by hydrolysis 
of starch, typically by treatment of various starches 
wxth dilute acids or with hydrolytic enzyme. such 
methods produce glucose polymers with a wide range of 
polymerisation. The degree of polymerisation (D.P.) 
varxes from one or two up to comparatively high numbers. 
The dxreot hydrolysis product of starch might contain up 
to 60% by weight of material having a D.P. less than 12. 
in a preferred aspect of the present invention, the 
dextrin derivative contains a relatively high proportion 
of glucose polymers of D.P. greater than 12. Preferably 
the dextrin derivative contains at least 50% by weight of 
glucose polymers of D.P. greater than 12. 

More preferably, the dextrin derivative contains less 
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than 10% by weight of glucose polymers having a D.P. less 
than 12. Most preferably, the dextrin derivative 
contains less than 5% by weight of glucose polymers 
having a D.P. less than 12. Such dextrin derivatives are 
prepared from dextrin which has been fractionated to 
remove dextrin with a low D.P. Known fractionation 
techniques may be used, including solvent precipitation 
and membrane fractionation. 

A method of preparing a glucose polymer mixture is 
described in GB 2132914 and a method for preparation of a 
glucose polymer mixture with a relatively low proportion 
of low D.P. glucose polymers is described in Example 2 of 
GB 2154469. This mixture has a weight average molecular 
weight of 23,700 and contains 91.9% of polymers having a 
degree of polymerisation greater than 12 and 7.9% of 
polymers having a degree of polymerisation from 2 to 10. 

It is also preferred that the dextrin derivative contains 
little or no material with a high molecular weight. More 
preferably, the dextrin derivative contains little or no 
material with a molecular weight greater than 40 , 000. 

Dextrin sulphate is a particularly effective agent 
against HIV-1 and related viruses. Although the 

mechanism of its action is not understood, it may be that 
dextrin sulphate acts to block the attachment of the 
virus to cells. It appears that because of its 
particular somewhat globular conformation, dextrin 
sulphate provides a carrier of relatively closely packed 
sulphate groups which can particularly effectively 
prevent attachment of the virus to the cell and hence 
entry of the virus. 

Dextrin sulphate . may be effective in relatively low 
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concentrations. Furthermore, the above-mentioned 
globular conformation of dextrin sulphate appears to 
allow the material to be effective against HIV-l and 
related viruses even with a relatively low degree of 
sulphation. For instance, a degree of sulphation as low 
as one sulphate group per gluoose unit, or even lower, is 

Th^ V° * eff£CtiVe at "latively low concentrations. 
This has the advantage that the amount of sulphation can 
be kept to such a low level as to avoid the side effects 
and toxicity which might otherwise be experienced with 
Highly sulphated materials. 

orally, . but preferably is administered parenteral^ for 
instance, intravenously. However, administration via the 

aoTi T"!. "* be ^ than intravenous 

admrnastration in that it results in entry of at least 
some of the dextrin sulphate directly i„ to the lymphatic 
system within which system viral replication Jay he 
extensive, 

«ent " Ven ! i0n Pr ° VideS " co -P°""on comprising an 

agent as described above as being in accordance with the 
mventron. together with an inert carrier or diluent. 

=o^ her ; ■ inVention P™"** -e of the agent or 

virusir ion th of the invention against hiv - 1 «"» 

vrruses, the agent or composition preferably being 
administered intra-peritoneally. The agent of the 

:Z^ t ^,. PrSferably *« ^peritoneal 

The invention additionally provides an agent as described 
above as being in accordance with the invention, for use 
« the manufacture of a pharmaceutical composition for 
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the treatment of HIV-1 and related viruses. 

Further, the invention provides a method of treatment of 
a human or animal subject carrying the HIV-1 virus or a 
related virus, comprising administering to the subject a 
pharmaceutically effective amount of the agent of the 
invention. 

The following examples illustrate methods for the 
preparation of dextrin sulphate: 

Example 1 - Preparation of dextrin 3-sulphate 
16. 2g of the aforementioned dextrin of Example 2 of GB 
2,154,469 in dimethy If ormamide (150mL) was stirred and 
heated until dissolved, then cooled to ambient 
temperature- Acetic anhydride (2 3mL, 0.2 4 mole) was 
added slowly with stirring. A transient precipitation 
occurred and when this had redissolved, triethylamine 
(25mL, 0.18 mole) was added and the mixture stirred for 2 
days. The solution was then poured in a thin stream with 
stirring into water (700mL) , the precipitate was filtered 
off, washed with water and dried to give 2 3g of white 
powder. 

The acetylated dextrin (12.3g) in dimethylf ormamide 
(75mL) was stirred until dissolved then trimethylamine 
sulphur trioxide complex (15g) was added and the mixture 
was stirred at ambient temperature overnight. Further 
trimethylamine sulphur trioxide (10g) was added and the 
mixture heated at 60C for 3 hours. The solution was 
cooled and poured into acetone (500mL) to give a sticky 
residue. The supernatant was decanted and the residue 
kneaded with fresh acetone (50mL) and then the 
supernatant decanted. The residue was dissolved in water 
(150mL) and the remaining acetone stripped off under 
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• * SOlUti ° n ° f Na ° B < 5 *> - -ter (lOmL, was 
added giving trimethylamine gas. The strongly ' basi * 
solution was stored for 2 h ,n,i , . Basic 
days and freeze dried * gainst water for 4 

rreeze dried, to give 10. 2g. The I n 
showed peaks for aoetate (1750 Oil) In* , J s P«* r ™ 
ch-1). 1 CM ' and sulphate (1240 

The product (log) was redissolved in water n 50 »„ „ 
NaOH (i g) ln wat er added and the mixture Ttirr^' h It 
anient temperature. The solutio „ ^ J£J ^ 
ethanol ,300mL> , the supernatant was decanted and ^ 
stic ky re sidue .needed with fresh ethanol (isoe,, to give 
a solid. The solid was filter 

methanol and dried to . k ^ ° ff ' Washed ^th 

f*™*" - ftwrt'"» "f asatj rv „ 

log of the same dextrin as in E v, m ,. , . 
dimethylformamide (100Bt) Kas ^ ^ ™* . t % » 

-cne reaction continued for- i ^ 
T^J* T ™ ln ^ - a^anol'so^ 

and air dried. Ih e solL wa" ^^0^ 
sodium acetate (50g) added «. (lOOmL) , 

against water for 4 day then fr \ 

sulphate 47.2%. £rSe2e driSd *° l5 -<9. 



water (iso^lT 6 " 1 *» «-*lU- 

30°C then tLT " irrSd ^ a "°»°-d "as, at 

C. When the dextrin had all dissolved trimethylamine 
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sulphur trioxide (51g) were added to the solution. The 
reaction mix was stirred for thirty minutes. Sodium 
hydroxide (62.5 ml @ 40% w/v) was added dropwise to the 
reaction mix over a period of one hour. The reaction mix 
was then stirred for a further two hours and filtered 
under vacuum. The resultant solution was dialysed for 
one day against tap water and one day against distilled 
water. The dialysed solution was then concentrated by 
evaporation at reduced pressure. The concentrated 

solution contained 3 0g of dissolved solids at 3 6% w/w 
(wrt dry solids) sulphate. 

The products of Examples 1, 2 and 3 have been identified 
as the 3-, 6- and 2-sulphates respectively by examination 
of their n.m.r. spectra. 

The 13C n.m.r. spectrum of the original dextrin shows six 
lines. These can mostly be assigned, by reference to 
standard compounds, as: 100.3, C-l; 77.6, c-4 ; 73.9, c-3 ; 
72.2 and 71.8, C2 and C-5; 61.1, C-6 . 

The n.m.r. spectra of both the 3- and 6-sulphates of 
glucose have been reported (S. Honda, Y. Yuki and K. 
Tahiura, Carbohydrate Research (1973) Volume 28, pages 
13 0 to 150) and compared to the free sugars. Thus, 3-0- 
sulphation was observed to cause 8.5 or 9.5 ppm downfield 
shift for C-3, a 1.1 ppm upfield shift for C-2 and 2.2. 
ppm upfield shift for C-4 , but little change for other 
positions. For 6-O-sulphation, a downfield shift of 6.2 
ppm was observed for C-6 and upfield shifts of 1.7 ppm 
for • C-5 and 0.3 ppm for C-4 , with little change in the 
other positions. 

The n.m.r. spectrum of the product of Example 1 shows a 
strong signal at 61.1 ppm, characteristic of unmodified 
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C-6-OH. Prominent new signals have appeared at 82.2 and 
82.5 ppm. These are close to the chemical shift of 82 7 
ppm reported for c-3 in D-glucose-3 -sulphate and are 
therefore assigned to dextrin-3 -sulphate. ' This 
assignment is supported by the virtual disappearance of 
the sxgnal at 77.6 ppm in the original dextrin for C-4 
Substitution at 0-3 is expected to cause an upf ield shift 
of the sxgnal for C-4, taking it under the envelope of 

1ZI\TT 15 ' New peaks at 70 - 2 and 70 - 8 PP» ■» 

attrxbuted to c-2 in a 3-sul P hate by upfield shift from 
the orxgxnal position at 72.2 or 71.8 pp m . T he c-i 
regxon shows six closely spaced lines between loo.l and 
98.3 pp m slightly upfield from that in the original 
dextrxn. From this data it appears that the product of 
Example 1 is sulphated almost entirely in the 3-position. 

tbL"^*" SPeCtrUm ° f ^ Pr ° dUCt ° f Exa ^ 2 ^ 
Til T ° riginal **** at «-I PP» has greatly 

dxmxnxshed and new peaks have appeared at 67.5 Ppm and 
ppm, for C-6-o-sul P hate (6.4 ppm downfield shift) 
and for C-5 adjacent to 6-o-sul P hate (2.5 or 2.9 upfield 
shift) respectively. This data indicates that the 
product of Example 2 is substituted primarily in the 6- 
position. 

The n.m.r. spectrum of the product of Example 3, in 
comparison with that of the origins! dextrin, shows a 

M] ° r Si3nal £or -"substituted C-6-0H at 61.1 ppn, 
unperturbed c-4 signal at 78.1 pp „, i n<lioating free ^ 
and the major c-l signal »oved upfield to 99 . 8 pp* fro- 
nts ongxnal position at 100.3 p pm . nom ^ data 
appears that the product of Example 3 is substituted 
prxmarxly in the 2-position. 

in the following Example, the effectiveness of dextrin 
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sulphate against HIV-1 was tested and compared with other 
materials, namely, dextran, dextran sulphate and 
zidovidine (AZT) . 

Example 4 - Effectiveness of dextrin 2-su lphate against 
HIV-1 

The dextran sulphate had a molecular weight of 500,000 
and was obtained from the Sigma Chemical Company and 
further purified by column chromatography. The dextran 
had a molecular weight of 90,000. The dextrin 2-sulphate 
(referred to as NBSD24 and prepared as described in 
Example 3 above) contains one sulphate group per glucose 
unit as indicated by infra-red analysis. 

Elemental analysis indicated 12.7% sulphur equivalent to 
1.1 sulphate groups per glucose unit. 

Normal human peripheral blood lymphocytes (PBL) were 
fractionated on Ficoll-Hypaque (Pharmacia Chemicals, 
Uppsala, Sweden) from venous blood collected in 
preservative-free heparin. They were mitogenetically 
stimulated with phytohaemagiutinin (PHA) (1 ug/ml) for 3 
days and maintained in the medium RPMI 164 0 supplemented 
by 20% foetal calf serum (FCS) + interleukin-2 (IL2) (50- 
lOOg u/ml) . 

The human T-leukamic cell line C8166 was grown in RPMI 
1640 with 10% FCS. 

Various strains of HIV-1 (RF. IIIB, CBL-4 , Z84 and Z129) 
were produced in chronically infected H9 cells. A five- 
fold excess of uninfected H9 cells was added to the 
culture five days prior to harvesting the supernatant 
which is clarified by centrif ugation and stored in liquid 
nitrogen. 
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Induction of cytopathic effects on CD4 + C8166 by HIV was 
CsVn/ytL) ^ mUlt1 -— * d formation 

The following table illustrates the sensitivity of HIV-i 

TJ h *J™ SUlPh3ted the non-sulphated dextran 

and AZT in the C8166 infectivity assay, determined by 
syncytial induction: 

DrUg Concentration (ug/ml) 

° °* 1 1 -° 10 100 200 

NBSD24 - 6 ND -4 _ 2 _ 2 

Dextran 

Sulphate - 6 -6 

Dextran - 6 - 6 _! cel1 death 



AZT _ 6 



-4 -3.5 -3 



-3 



Hiy-i (hp, was titrated in 10 _ fold dilutions onto csi66 

cells „ the presence of varying concentrations of drug. 
Final dilutions of the virus at which syncytia are 
produced are shown. The figures in the table represent 
the logarithm to the base 10 of the figure actually 
determined. For instance, a figure of -« in tt . table 
represents a determined result of i 0 -6. ND means that a 
result was "not determined" fat the particular drug 

ZlTT* L ° n ' ^ " C ° nCentrati - 10 ug/ml, dextrin 2- 
sulphate and dextran sulphate each reduced the infectious 
txtre by 3 logs, which compares favourably with the 3 log 
reduction effected by AZT. Dextran was ineffective^ 
agaxnst HIV replication. At x ug/ml, inhibition occurs 

result SUlPhate ^ l0gS> ^ A2T (2 - 5 lo ^)' These 

" the S fo W a T e C ° nfirmed by a -lorimetric assav as shown 
in ttie following table: 



O 
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Drug 

0 

NBST2 4 + 
Dextran Sulphate + 
Dextran + 
AZT + 

Inhibition of . HIV-1 (RF) , 
reduction of MTT, was 
represented by a minus. 



Concentration ( ug /ml } 

0.1 1.0 10. 

+ - - 

+ - 

+ + 

assayed by live cell (C8166) 

estimated visually and is 



The following table illustrates the decrease in 
infect ivity titre (log units) in C8166 cells of HIV-1: 



Drug 


(ug/ml) 


RF 


IIIB 


CBL- 


NBSD24 


10 


5 


3 


0 




50 


6 


5 


4 


Dextran 


Sulphate 10 


3 


2 


0 




50 


1 


0 


0 


AZT 


10 


3 


4 


4 




50 


3 


4 


4 



These results indicate that dextrin 2-sulphate inhibits 
syncytial induction on C8166 cells with greater effect 
than either AZT or dextran sulphate. 

Example 5 - Toxicity of dextrin 2-sulphate 

The relative toxicities of the materials tested in 
example 4 were evaluated by reference to cell viability 
in the present of the drugs as measured by the relative 
uptake of [ 3 H]- thymidine. Human PBL (10 6 cells/well) in 
96 microtitre plates was stimulated with PHA in the 
presence of increasing concentration of drug for 3 days. 
Following a 5 hour probe with [ 3 H]- thymidine (0.5 
uCi/well) , the cells were harvested and counted. The 
results shown represent the mean of quadruplicate 



SUBSTITUTE SHEET 



WO 92/04904 

PCI7GB91/01628 



-14- 



experiments and are presented as the percentage 
incorporation of [3 H] -thymidine in the presence of drug, 
compared to control experiments without drug. The 
results are given below: 



Thymidine uptake (% of control with no drug) 

Concentration (ug/ml) 5 io 25 50 71 ioo 200 

Eban " »° ^ 9 ° 85 78 

Dextran sulphate & 111 Al 66 57 30 11 

The dextran had a molecular weight of 90,000 and the 
dextran sulphate had a molecular weight of 500,000. In 
practice, there would be a need to use the particular 
drug in a concentration of around 200 ug/ml. it can be 
seen that, at this sort of concentration, AZT is very 
hxghly toxic and dextran sulphate is also highly toxic. 
By comparison, dextrin 2 -sulphate is somewhat less toxic 
than the non-sulphated material dextran. 

Example 6 - Comparison of th* effe ctiveness of, dextrin 
■ 2 -=j — 3- and 6-sulp hatpg 

50 ul samples of dextran sulphate and of the 2-, 3- and 
6-sulphate derivatives of dextrin of Examples 3, 1 and 2 
respectively were pre-incubated at 37°c onto duplicate 
cultures of 4 x 10* M8166 JH11 cells per ^ (5Q ui) ^ 

final concentrations of 50, 5, 0.5 and 0.05 ug/ul for one 
hour. 50 ul of l 0 3 TCID (IHb, RF, CBL20) or 1 0 2 TCID 
(RUT) was added and cultures were incubated until control 
cultures (absence of any effector) showed 90%+ syncytia 
(2-3 days) . The inhibitory concentration was taken to 
be the minimum concentration at which syncytia formation 
was found to.be < io% that of controls at the end point. 
The results are shown in the following table: 
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Illb 


RF 


RUT 


CBL20 


Dextran 


sulphate 


5 


50 


50 


50 


Dextrin 


2 -sulphate 


5 


5 


5 


50 


Dextrin 


3 -sulphate 


50 


5 


50 


>50 


Dextrin 


6-sulphate 


5 


5 


50 


>50 



The dextran sulphate had a molecular weight of 8,000. 
These results indicate the overall greater effectiveness 
of the 2- and 6-sulphates of dextrin compared with the 
dextran sulphate and dextrin 3 -sulphate (the latter being 
more effective than dextran sulphate against RF) . 

Example 7 - Comparison of the anti-coagulant activity of 
the dextrin sulphate 

The materials to be tested were each dissolved in veronal 
buffer to a concentration of 1 mg/ml = 1000 ug/ml and a 
further dilution of 100 ug/ml was made by a 1:10 dilution 
in veronal buffer. Pooled normal plasma (1 ml) was then 
placed into each of nine plastic tubes. The solutions 
containing the materials to be tested were then added to 
the plasma to achieve a range of final concentrations 
from 1-300 ug/ml , in each case the volume being made up 
to 1.5ml with veronal buffer. The resultant mixtures 
were incubated at 37°C for 3 0 minutes, following which 
two 0.2 ml aliquots were extracted from each sample into 
glass tubes (Samples A and B) , and 0.1 ml 7 U Bovine 
Thrombin was added and clot formation timed. The 
following results were obtained: 
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These results illustrate that the least anti-coagulant 
dextrin materials are the 2- and 3-sulphates. 
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CLAIMS 

1. An agent against HIV-1 and related viruses, the 
agent being or including dextrin sulphate containing at 
most two sulphate groups per glucose unit. 

2. An agent according to claim 1, wherein there are 
between 0.5 and 1.5 sulphate groups per glucose unit. 

3. An agent according to claim 2, wherein there are 
up to 1.2 sulphate groups per glucose unit. 

4. An agent according to any one of the preceding 
claims, which is dextrin 2-sulphate, dextrin 6-sulphate 
or a mixture thereof. 

5. An agent according to any one of the preceding 
claims, wherein the dextrin sulphate contains at least 
50% of glucose polymers of D.P. greater than 12. 

6. An agent according to any one of the preceding 
claims, wherein the dextrin sulphate contains less than 
10% by weight of glucose polymers having a D.P. less than 
12. 

7. An agent according to claim 6, wherein the 
dextrin sulphate contains less than 5% by weight of 
glucose polymers having a D.P. less than 12. 

8. An agent according to any of the preceding claims 
wherein the weight average molecular weight of the 
dextrin sulphate is from 15,000 to 25,000. 

9. An agent according to any one of the preceding 
claims, wherein the dextrin sulphate is substantially 
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free from polymers of molecular weight greater than 
40,000. 

10. A composition comprising an agent according to 

any one of the preceding claims together with an inert 
carrier or diluent. 

11- The use of an agent or composition according to 

any one of the preceding claims against HIV-1 and related 
viruses. 

12. The use of an agent or composition, as claimed in 
claim li, wherein the agent is administered intra- 
peritoneally. 

13. An agent according to any one of claims 1-9, 
adapted for intraperitoneal administration. 

14. An agent according to any one of claims 1-9, for 
use in the manufacture of a pharmaceutical composition 
for the treatment of HIV-l and related viruses. 

15. A method of treatment of a human or animal 
subject carrying the HIV-l virus or a related virus, 
comprising administering to the subject a 
pharmaceutically effective amount of the agent of any one 
of claims 1-9 . 

16. The agent of any one of claims 1-9, for use in a 
method of treatment of a human or animal subject carrying 
the HIV-l virus or a related virus. 
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